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Abstract of JP2002313524 
PROBLEM TO BE SOLVED: To improve joining 
efficiency of a ground electrode and a noble 
metal chip while suitably securing ignitability in a 
spark plug formed by laser welding the noble 
metal chip on the ground electrode. SOLUTION: 
The noble metal chip 45 of which one end is laser 
welded to the ground electrode 40 has a cross 
sectional area at a tip surface of the other end 
side of 0.12 mm<2> or more and 1.15 mm<2> or 
less, and a protruding length L from the ground 
electrode 40 of 0.3 mm or more and 1 .5 mm or 
less. At a fusion part 47 wherein the ground 
electrode 40 and the noble metal chip 45 are 
fused and mixed, an outer surface 47a 
connecting a side surface 45a of the noble metal 
chip 45 and a joining surface 43 of the ground 
electrode 40 with the noble metal chip 45 is in a 
shape of a recessed curve having a radius of 4 
curvature R. 
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atfatt5fe«aMBB4 3ti4»«)ffl*fii (0*©e^EP 

^(Rl) U— tffHtSfftV f77"4 5tgftll 
40tSSl^. ;^St$P4 7^ff^^-i> (El 5 

(d) . (e) ) „ 

[0050] c5L-c. muzfp-tmmgfi* i 

&1&WmMTv-?4 5 £&i6M4 O ir©;^SfiiJt*<S 
tJ]|cPjjE^H-5„ ftfc\ ^x(4. C©^. 0 
lcStLtg*ll4 0JM@$L„ IMtt*2 OUlTtt 

«*'*ffc«t'©««3"o-ffisr#'*jn owicissl. 
«a4-jo-*-jE»*#-6*i=-*ry.a«^f.A'-^-^5 o,£jkj$ 
-r-Bc^icty. mi ic^-rx/^-^^^^'s i A<iSii 

[005 1] ;*|C, ±fBlfifema<|iJ^^^'4 5|cfcM+i, 
U— tf5S«*tLfcftfeS88fiiJ©5fe3aB®©Br®W*^ o. 12 

mm2jil±1. 1 5mm2]ilTt?$.orMO±fB??tBS^ 
LtfO. 3mmJiL±1- 5 mmlilTi Lfc^gl!l&ICOL^T 

[00 5 2] ft&K^ y:7l4. -?-©gA<ifflt^)Si:. ■* 
fc. }g±femaA^^©^ai^^A<*^l5i:*. fawxwy 

\zTm£.-tz>*.£.&<Dm&$: mm li= < f>+i. 

*<otztb. ^^©jsg^Rgs-y-^ricfiifft^^tt 
£«t«Bni!ftft#ji^ senate «ki;»i6fia^ ?>© 

[0053) 1KD, Ljg^^xfcX/^-^^^S 

1 £i>v>ici5ytti-t. mM^mit. T^Ky>->*tt 

JU. X>v>[5]$i|ft6 5 O r prnTSffiLfco 

[0054] ftfc. Rg^-f -^©-eteftotf. c©^JS 
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iSSD' A<0. 4 mm. 'fc/frSffi 3 0 <T>%$®W 3 1 <b 
©3?aifi$L' A<0. 6mm-efc-5Rtt(* (g|3#I) 
£ffll>. tem^fA'^^S 01*0. 7mmtLfc. 
[0 0 5 5] C©Ktte*£H6l=5M-. *JklSJl2flS 

-V -J 4 5 CD itg D tfM < * & 15 £**ttl*ffl ± 
LTl^-SA*, jtgDtfl. 3mml:*< fc:-i> t^MlcS 

[0 0 5 6] £ifeSlsiffllJ^:7> 5CD^tfift£ L 

1*0. 3mmJilJt-eBSta?DLTL^i>„ t^T, E16A<> 

S»fc*jktt**«RT1ilfc*i6«fli«*^4 5 k 
LTI*. i£tlDj!)<1. 2mmJilT (±f5BfSSA< 1 . 1 
5mm2jaTICffi^) t?feoT^ltemfiiA^£0??tt!*$ 
L#0. 3mmJil±7?fc-5Ci:3!)<ie:>^/d:Ci:*^^-S„ 
[ o o 5 7 ] £fc. W&te • HiRUtt izmtitzM&m <fc 

y * -s^ifeasft'JT 7^4 5ti^t*t> .ttBieg d *< 

O. 4mm (±SBBfi®WA<0. 12mm2|Cffl^) «fc y 

@4 0^t>CO?Sttl*^ LA<1 . 5mm<):HSl^. f 
«y74 5<7?5fcagC9;SJ£*<:K£< JlPL^-V^4 5*<;tg3! 

[0 0 5 8] cti&a>c&*&. **tt»tt-c«\ ttUb 

£OSi®WA<0. 1 2mm2)a±1. 1 5 mm2jilT Cfctffl 
■plilgDji^O. 4mmJU±1. 2mmJitT) TffcoT 
sojiie3saig* L^O. ■JmrriHrf 5mmjy.T-C 

[0 0 5 9] JJU=, JWk«a4 0tf^4 5i4<»W 
ii^^ofcJ§lSgP4 7ICfcl%T, J-~JZ?4 5©ffl!)®4 5 
a i fti&Wi 4 0 C05fe455g|5ftiJE 43t £tt£ftlB 4 7a 

[ o o 6 o ] ±tefi£*»*i=e*uo*SEi=j: y . 

JMtiftli±ieflB3l=vLfe*iC>Wl3 ocoii^tisi^co 

[006 1] -3*IJ. g)7lC^-r^|C. »i&*fiE4 0l= 
fcl^Tt. ^<V^4 5C0®Jffi4 5 a tS«IS4 0C05fe 
aSSflffliJ® 43i *$g-Si5&S6fiU4 7 CDftE4 7 a A<itiS®tt 
fcft*. Z tt>M3O«tiJtttffll|0)ait4< 
fc-S&ifca&4 OlCfcl^TI*. iJ6Sfi4 Otf'V 

•74 5 «b<D^tt<4HfflU/<;u^sSSi±f s MfflB#lcfc 

i*-c»*tt**&*ij*ia<±i;. Hf«^4 54»B»Lt 

[0 0 6 2] CCD£ 5&;§l*gfiff2ttlc*tLT, JfifeSlSi 
4 0fflijC0;§SiSlJ4 7©JBtt£, JiiiELfcffi¥#SR^* 



7i=te^r»*l=af-r Loo, ggggftitfls 

4 7£-t?££f£l+i^ ; &cbl::T?£.&« > • 
[0 0 6 3] H7l=*1-«*tt3|E»«-CI*. 

:?4 5i»BM»4 7 tro»Mfc«ki;j§sfefflj4 7 

fil4 0C0$feSga5ffliJ®4 3 tco#M-e. ItAmi. 
*©«Hr-t?BL*8lfcaMB£-*-*. **il=»Lr, @4 
ir^-r^lc. JSMtSU 4 7 (7) ft 69 4 7 aj, ±IBttS»Stt 
tfSCtlcfcy. f'v7"4 7*NC>j§e6gn4 7. gifeS 

«4 oic;S^,®a<. fc»&**Efi«-c*ja**i5fctf>. 

[0 0 6 4] StoT, **tt»ffll=J::h.tf» 
4 7lc3t£-f.&l!&fS*j£'h£ < U ttJ6M40£?? 
^4 5 £cDtg^t4£ft±£l*6c < tjb<T?^3<t:a;l-5>„ 

[oo6 5] ::-e. S*feS®4 oiifl)JSgi«P4 7i=fi 

tun*. ±iE«t**ai=j:«u— 

3 0«!J©5$SbaJ3 7lcfl*-r-5JSfiJC* (4>ib*SMniK 
[0 0 6 6] *X/^-i?77^S ICfcOT 

i*. *«t>BfiS3 ofiij-ei*. mmk^v^kcDm-atfezm 

mfii4 offla>»HMS4 7IZJ31VC. t4s*8RS«it 

i^fci ^co^is;§m$P4 7 \zft*k-?&mfo±> (iMim 

LTFEM («RSXiRS) »«r*frofc. 
[0 0 6 7-]-c-a>»B»w)»i6*»«f©«*€'-H-8 --■ 
( a ) jc«-t... z z.-Hx. 4>ibSMAUqiMlMUI««n 

JiE*S*«>*»^. ^-V^COIISD. D' S1. 2m 
rru ^ttft^L. L' *1. OmmiU ,^gP 3 7 s 

14<!:Lri*, j§56gP3 7. 4 7 Icfclt-5ffifii3 0 . 4 0 
[006 8] 08 (a) "CI*, l¥*gR$3tiTl^ 

L^-So ^fc. 118 (a) *C0 r«£3fc»2tKj I*. JifSH7 

ic^-r jf$«T? fe y s ^'Cfti 3 o fldoisg&ap 35t^i- 

7C§•L^ 0 CtLli. fi6fflB#l=fcL>r, SlfeS«S4 0©Sg 
(ftxfifQOOt) *<. 4>iMt&3O0ai£ («Ji.l<8 
0 0°C) J; y fcii5lNfc#>T?fc<5o 

[00 6 9] f LT. 08 (a) |C^oL^T. JS^I L-^JU 
40i JftJMflft? '>74 5t 

gpff^tticttLrioiJtLTisy , Sfefflu^u^fitfint?** 
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Stt^gRtt, 0. ImmWll. 0mmJilT*<W^ 

[0O7 0] J£EJ3. 1218 (a) Icfcfll** g|fttt*¥& 
RA<0. 1mmJ:y'K'feSA\ 1- Ommiy^jj 

<, A*¥SRtf1. OmmJ:Wtfcl)i:fl$ 

&y)s ffi*#gR£ttlffcC,tCO> 'J >;/ h;6<»t< 
46 <t ft 

[007 1] U±.<DZ.t1fih + *SJ6ff2jiri*, f^ifem 
$14 OilfllcfcL^Ts &*fe$&<B!l T '> Zf 4 5 (DfiiJ® 4 5 a 
<t 4 OOTfcSSfflMMH 43i £tt££H«P 470 

tti54 7 a£, ft^ i t i tlR$ : ^'LTD3A't£fflSP : Ki: L 
Tl^-So fit. l$*gRIJ. O. 1mmia±1. O 

[0072] *&ic. ins (b) i*. mmm&mTvzf 
4 5<D}*ifeafii4 o t^Lxi^mm^7jk-rmvS!>?> 
mm^ mbW&wT-v zf* 5 $j&&M4 o i= u 
i$*gR?'i^ < L^a-t-rs 

t , ;^5tBP 4 7 It ii^gg £ d *<+#r * < * -5 „ 
[0 0 7 3] &i&mmm : rvZf4-5t&itil'm&4 0k(0 

dl*. D/4JM-h'i;^T7fc-5Ci:A<|||tMlc5iig^4xr 
L N •§) o CCf. Dl£, 08 (b) ICTF-tcfc 513, 

MmTvZf4 5<Djglfemfii4 0i:}tLTL>^Bf®roS^: 

[0074].L*U 3ftl*&*9R:» d -«&«-.< -W: 5 <t 
»»x*iU4F— J6«**<<t4fcft. 0 8 (b) 
i:*rty? h«W«<A#<«(«. tt*¥«R 
or L£IV ffi^gR^#ltfcCt©jt 'J 

[0 0 7 5] fCt. Bc\&m&&ti:&l-t2ifr%R£ d<D 
fit, f<f*3%d = D/4fc<C«i:#(Dtt**aR4<» 
dtt £ IMW -5 fc A V> Titt .k « o *« CD WSffll 
J-VZfA 5CDDI*0. 4mmJil±1. 2 mmJaTrfc-S 
2><, ZCD^BICODlr-OLNr d = D/4t^i:-Si:^CDffl2S 
¥&R£^&Mlc#tt-5^ R = D/4 (Dxi/4) 

[0 0 7 6] FEMSffffl^S^b. i$*8R 

c,ta» 'J v h^mwt^tbizit. JilBDli 

3D/4 (DX3/4) )HTT'fo&Zbti<&-£Ll^o <£ 
or, JiIHffi^gRlc.feSSam^^SLooft^JiB^ 
•v ?®»fttt€itft-r«fetf>l::li. ^4 
5C0}gifemfii4 0 ir&Lri^BfiBSCOlfcMS^D,!: L 
r. D/4«±3 D/4JilT£D^Sli:1--&Ci:A<»^L 



[0077] ^llJfiJ&JSlcfcivri*, ftttVtifffl 

=f-vZf* 5t LT, -tfSLfcP t „ P f&$. I r, I 
47ICtel+*^*y^4 5C0f&*}-*<. 3 5SS%jy±8 0 

[oo7 8] zozkit. xizisi^smjmgt&mmh 

.t^Jfem® (N 4 0t*<*lta*fcofct© 

T<4. f Ct, ;-g»ai47lcfcMt^,Sit!jmfiH|iJ : 3 1 -v^ 
4 5<Drt»i:l»JC*t©H«lwOU*-CFEM»«f**J6 

[0 0 7 9] C©»#ftt!R<0—W*H 9 0 9 

I*. itiSIf '^4 5t LT-tfE I r >v 
«fflLfc«-C*y, 5§Bl6IU 7*£D I rMftjNt (B 
S%) <t, JifflJ£*i L/"C*Jt (4"OSfilffl9SfiJE** 1 <t 
Lfci*©tt*MB«flW»Jfc;b<Dtt) LTi* 
•6. ft4MMIflgg&iCfttt, JilH04*coi§14Si5 4 

7l=*5l*«aA (^t/^t»B»fc<0#BB») , b£ 

(ftHtt&jfeJMM&aJMiitt) 0 9*, a£ 

SS^Dvh, btiZStizfay hirLr^Lrfc 

•So 

[0 0 8 0] CCr, 09|Cfcl<>r ; b, 4"D®1SffllJS!ft)S 
A$tt»^LTL^«A^ CC0^-&, Sf7 7"3 5, 4 5 

fco £fc, <t»^l@3 0ftlJ©5tl|j!fi|5 3 KDTvZfmft 

■r^Tisfit --(*wei*3 5ss%) £ uf£ 0 es^- • 

Zf3 5 . 4 5 Ott-HI*,- ISS^r-S t CQT'I*^ 1>A5, -_ 
fifOT'ttl ri'9 011%, Rh 1 Oli%<0t©i:L 

[0081] 09^^, a£ ^vzft^m&tom-m 

-fSfctolCl*, 3 5««%JSl±4<»*L< , Sfc, b£ 
^*4"»i>a<!lffiiJJ»lS*JilTi:-f SfctoUl*. 8 011% 

[00 s 2] ttfe. »jft«afli^-y^4 5tt, 
4 o «fc y 4,»cS^f v vzfso flij^g- abT fc y , 
s («a«*t) 4oj:y*,aaE4**<<t*fcft. 

4 5<t;tl4ffl5 4 7 i:C0^®C7)^A<, j#lfeg(5 4 7 t ^«JS 
ffi4 0t<D»BBJ:yt,. SB4r*!»»6*36<**<<i:* 0 
^-cofcto, ;tH!g|54 7©^«y^fi)c»Jt$i8iS-r«>lcfcfc 

[0 0 8 3] Jii±jj£'<r#fc<k-5lc, *H)Sfi}f5lli-c>:+L 

li\ ±tecOJ:3lc, ***«f|^?;^4 5l=filt*^ta 
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/ <— y zj=? o' £ z> c t t><x- z s „ 

[0 0 8 4] £fc. *|§i&fiff2<ilc < fc*i.|£. ±I50 5|C^ 
Jjdx L TifflSgfl^PEE Lf_ l J . mMSttlcft&Jg^ y zf 

[0 0 8 5] (te<DHi£ff*£!) fcfc\ ##gB.fll*. Hi O 

Ic^-T «fc 5 fc, 4><£>«& 3 O .k^TE^-v >y ztT?t£t>*>1& 

tt^-\"V^5 0$Jf$J?E-r-5±^lfemS4 0IC»D^. $6SSt 
1*2 0©$feSiSP2 1 l=»iaLTl*SMI*i6««4 Oaf 
*"T -S X/S— 7 ^ left L T t iSffl-r C k tfX £ 
•&„ CCt, HlOICfclvC. (a) Iii^±te^;lai40 

w#M75fafr£*te&mgfl£.E*:H-t*&y, (b) 

(a) (DA&mmn&Zo 

[0 0 8 6] HI 0IC7j*-rX/*— ^^Icfcivr. ± 
^±feB^3 4 0 cfc Cftd U— 9=;^^ $ frfcft&JS^ v 

[0087] ±ia%tt»ffil=felt<&ttl&«fll4 o 

— 7 ^ y -5 C i: * -5 „ 

I*. 11.1 (a-) \Z 7j<-£ £. 5. \Z. tomz&f®fcmtf£L 
t©Cuft4 0b^ : SL« C(DCutt40b^N i Sp 

&frt>fc.g>&3**4 o c \zT&m.^xtj:&&mw.®4 o 
tur^atv ^bi^i*. Hi i (b) ic^-Tcfc-pic, 

&8H£3S*t£. Ni»40d fSttt LTCuft4 0 b 

i=r«»Lfc2»«ljftt u cii**itt40ci=t* 
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[HHrofssm^iftB^] 

«us £ ^-r ¥Bt® h t? & * c 
[i2i hi i=*-rx/<-*^4n=*iit*t«**? 

:7i£&a>&;Mi&j£0 t? -S . 
[H3] hi [Z7h-?x/i-<?zf^<fiz&rtZ>'pib'g&w 

<d j- v ztmmmm. % mm mm® x & & „ 
[04] hi i=*-rx/<—*^yi::i3it 
a) ^ ? zfmmmm. £ mbsbt ® h -e & -a . 

•TljiB^i2i-efc^, 0 

[i6] tt«b«isffi TvzfmmkmM$.t(DMmz-? 
i^x<Dmm^m^i-mx'^>^ 0 
m 7 ] mi&w&mn^vzftemm&iztei-f 

^^-rffilBSKHH-efe^. 

[H8] (a) li, i$*gR$^^tUofci|?fl)i§ 

iugpir fg* -r & s&je 73 i= o l \ r <d a? #r$sn £ ^-r h -c & 

y . (b) I*. 5Mk»<D»lt&*»*di + y'V h(fW 

M$*-rHT?3o-5o 

[HQ] »B*P(=i3lt-6 I r^^^^©fiE»tf?ft)£73 
t Wia^l^o tNTW^W^ ^ Ht? fe -i> o 

[Hi o] ±SflfeSffi<taiJ^ifeSffii:*ffll^.fc*:fgB^fl) 

[Hi i] ««t©B«it3&NC,JJc*S*feSS^fltx.fc** 

mmmmmx-te&o 

m^mmm - •- ■- 

3 Q':4.'C>SS. -4 0:: : iSJ6S«, •4-S*"8N6*ffl.a>5fe ... 

4sa5#j®. 4 ^, 4 5a -mmnm 

fiy^ -V ^winjs. 4 5 b —mtkw&m* y ^cd-sss. 

4 7 -felfeS«lfilJ(05SiSfeSlJ, 4 7a -glfeSISffilJ^ V Zf 

5 0-St«^«y^ Q 



[H3] 



D' 
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